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[0337] ECL counts are preferably converted to concentra-
tions using predetermined calibration parameters; calibration
parameter may be dependent upon one or more factors, e.g.,
the particular assay/assay format to be performed within the
cartridge, the assay reagents employed, the detection technol-
ogy/techniques employed, cartridge configuration, and the
like. Preferably, the calibration parameters are ascertained
from machine readable indicia associated with the cartridge,
e.g., a barcode affixed to or inscribed on the cartridge body. It
should be recognized that conversion to ECL counts can
occur in a number of differing ways, including, converting all
the acquired data points after acquiring all data, converting
each individually acquired data point as it is acquired, con-
verting groups/groupings of acquired data points (e.g., if the
cartridge employs a dual read chamber design, converting to
ECL counts upon acquiring the data for each read chamber),
etc.

[0338] In certain preferred embodiments it is preferable to
perform quality checks, i.e., assess the quality of the acquired
data. Where ECL detection technology is employed, useful
quality checks can be performed on the acquired voltage and
current data, including: short circuit detection; open circuit
detection; voltage following confirmation; and peak current
detection. For open and short circuit detection, the output
voltage and monitored current are preferably integrated for
each acquired data point and the ratio of these two values
(current relative to applied voltage) can then be compared
against threshold values; these threshold values may be
assay-dependent. Results with very low relative current are
preferably flagged as probable open circuit conditions while
results with very high relative current are preferably flagged
as probable short circuits. This information can be stored in
relational form for later review/consideration. Alternatively,
if either condition is detected, the results can be considered
invalid and concentrations for those measurements not
reported/computed.

[0339] Inthe case where a voltage following quality assess-
ment is to be employed, each point of the acquired voltage
waveform is preferably compared to its corresponding point
in a sampled output waveform. Preferably, a predetermined
fixed voltage following limit value is defined for the instru-
ment (i.e., cartridge reader/cartridge) and if any pair of points
differs by more than that predetermined value (i.e., Iv(t),-
Sined=V (1) ,casureql <voltage following limit), the results are
preferably flagged or considered invalid. If the results are
flagged, this information can be stored in relational form for
later review/consideration. If the results are considered
invalid, the computed results for those data points are prefer-
ably not reported/computed.

[0340] Finalization of the cartridge read operation can
occur once all of the requisite measurements have been made
and all the requisite fluid processing has occurred (e.g., once
the final measurements have been made, route all remaining
fluid(s) within the channels and/or read chamber(s) into the
waste chamber(s)) the cartridge may be ejected from the
reader. The cartridge ejection operation preferably occurs in
reverse of the operation used to draw the cartridge within the
reader. Specifically, the cartridge reader controller ensures
that the pump vent is open and that all other valves are closed.
Confirmation that the pump is stopped and all electrode con-
tacts are tri-stated is obtained and, if a cartridge heater is
present and employed, deactivate the cartridge heater. The
cartridge is then preferably moved back onto the reader tray
and the reader tray is ejected leaving the cartridge external to
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the reader and ready for the user, or optionally an automated
system, to remove the cartridge from the tray and dispose of
it properly.

[0341] A preferred embodiment of the performance of an
assay using cartridge 3200 is described below, the description
focusing on aspects that differ from the operational steps
described for cartridge 2500. The operational description
includes the use of a preferred valve configuration in the
cartridge reader that is similar to that described in FIG. 24
except that it is configured so that air vent port 3244 and air
bubble trap vent port 3266 can be connected to the pump,
sealed or vented to the atmosphere. In view of the operational
description provided for cartridge 2500, the basic operations
that are used to move fluid in this preferred embodiment (i.e.,
opening vent ports on one side of the fluid to be moved to air
and applying positive or negative pressure to a vent port on the
other side of the liquid) will be apparent and are not always
described.

[0342] A sample, preferably a sample comprising and/or
collected on a solid matrix, is inserted in sample chamber
3220 and cap 3297 is closed. In an especially preferred
embodiment, the sample (most preferably an upper respira-
tory sample and/or a sample suspected of containing a strep-
tococcus strain) was collected on an applicator stick (prefer-
ably a swab), the applicator stick preferably comprises a
pre-defined weak point and the sample chamber is curved as
shown in FIG. 33. In this especially preferred embodiment,
insertion of the stick into the curved chamber causes the shaft
to break. The shaft segment is then, preferably, removed and
the head segment is sealed in the chamber by closing cap
3297.

[0343] The cartridge is inserted into a reader and mated to
the appropriate electrical and fluidic connections as described
above for cartridge 2500. The cartridge preferably holds
ampoules of extraction and wash buffer in, respectively,
reagent chambers 3210 and 3240 which are preferably broken
now (or alternatively any time before they are required). The
extraction reagent (preferably, nitrous acid, more preferably,
nitrous acid made from a liquid acid in a reagent ampoule and
a dry nitrate salt present outside the ampoule in chamber
3210) is pulled from its reagent chamber 3210 by opening
vent port 3212 to air, vent port 3244 or 3264 to the pump, and
operating the pump to draw the extraction reagent through the
swab. To eliminate bubbles in the sample, the pump is oper-
ated until fluid from the swab is detected at sensor position #1.
The fluid is then pushed into bubble trap 3226 by opening vent
port 3266 to air and operating the pump to apply positive
pressure at vent port 3244 or 3264 (or the reverse, i.e., apply-
ing negative pressure at vent port 3266 and opening vent port
3244 or 3264 to air). In bubble trap 3226, the bubbles rise to
the top of the trap leaving bubble free liquid at the bottom of
the trap. More fluid from the swab is pulled up to sensor #1
and again pushed into the bubble trap. This is repeated as
often as necessary to ensure enough bubble-free liquid is
collected in the bubble trap to conduct the assay.

[0344] Bubble-free sample liquid is then drawn from the
bottom of bubble trap 3226 (by aspirating from vent port 3244
or 3264 with vent port 3266 open to air) until the fluid front
reaches sensor #1. Vent port 3266 is closed and vent port 3262
is opened to air and the defined slug of sample is drawn
forward, pulling air behind it from vent port 3262. This pro-
cess accurately measures out a defined volume of sample
liquid. The sample slug is then drawn across dry assay reagent
3225 to dissolve it—this reagent preferably includes buffers,



